GROUNDWATER DISCHARGE
FEASIBILITY INVESTIGATION
Warner Village Water District
Warner, New Hampshire
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1.0 INTRODUCTION

The Town of Warner owns and operates a wastewater treatment facility (WWTF) with a NPDES
permit (NHO100498) to discharge 110,000 gpd of treated wastewater to the Warner River. The
WWTF has experienced repeated permit violations, primarily related to copper. The Town
would like to convert the WWTF from surface water discharge to groundwater discharge under a
State of New Hampshire Groundwater Discharge Permit. Options under consideration include
rapid infiltration basins, spray irrigation, and drip irrigation. A Site Location Plan and an Aerial
Photograph of the area are included in Appendix 1.

1.1 Area of Study

Discussions with the Wamer Village Water District (District) identified four (4) separate areas in
relatively close proximity to the WWTF. For the purpose of this report these have been
identified as Study Parcels A, B, C, and D. These are generally described as follows:

» Study Parcel A is a property located between Riverside Lane and Interstate §9
northwesterly of the WWTF. It is currently used as a Town recreation area.

* Study Parcel B is a large predominantly wooded area located south of Interstate 89 and
west of West Joppa Road. The area includes property owned by six (6) separate parties.

* Study Parcel C is located south of Interstate 89 and east of West Joppa Road. The area
includes property owned by five (5) separate parties.

+ Study Parcel D is owned by the State of New Hampshire and located between the north-
and south-bound lanes of Interstate 89 southeasterly of the WWTF.

A plan showing the study parcels on an aerial photograph base is included as Appendix 2.

20 PHASEI-DATA COLLECTION

The first step in evaluating the study parcels was to collect readily available published data.
This was used to make a first cut determination of site suitability based on various physical and
environmental criteria. Data collected as part of the preliminary site assessment included the
applicable Town of Warner Tax Map, parcel owners, USGS topographic tnapping, NRCS soils
mapping and information, FEMA floodplain mapping, National Wetland Inventory mapping,
conservation area mapping, aquifer mapping, and wellhead protection areas.

Based on this information the following impediments were identified for various Study Parcels:

+ Parcel A — Town park, FEMA regulatory floodplain.

» Parcel B - Slope, probable bedrock between 20” and 407, and some conservation land.

* Parcel D~ On the NWI map, FEMA regulatory floodplain, owned by the State of New
Hampshire.

Only Study Parcel C was identified as having good potential for a groundwater discharge system.




A preliminary report was forwarded to the District for review. A copy of all preliminary site
assessment documentation will be found in Appendix 3.

3.00 PHASE2-SITE VISIT

Based on a review of the preliminary siting assessment the District requested a site walkover of
Study Parcel C, specifically that portion of the area previously used as a sand and gravel pit. On
January 13, 2017 Bruce Cox of Horizons participated in a site visit with personnel of the District.

The sand and gravel pit is located on Tax Map [0, Lots 54, 54-1, and 54-3. These are owned by
Edward Ordway, Anne Goff, and Peter Wyman respectively. The area that has been worked is
approximately 1,100 feet long by 100 to 150° wide. The pit is accessed by a dirt road. The
bottom of the pit is uneven and at several different elevations. A large frozen puddle was
observed in the deepest depression, but it could not be ascertained if this was an expression of
the water table or just a perched puddle. The area at the time of the walkover was mostly snow
covered, but there were some snow-free areas. The cbserved surface consisted of coarse sand
and fine gravel. There are, however, piles of boulders, some of which are large. Per the NRCS
the soil type in the sand and gravel pit area is Udipsamments. Udipsamments are generally
described as nearly level soils in floodplains that have been altered by grading and by cutting and
filling. Although the properties of Udipsamments are difficult to define, the NRCS rates them as
having a high to very high ability to transmit water (6 in/hr to 20 in/hr).

The Water Department personnel were not aware if the pit had been worked to its practical [imits
or not. The overall impression of Horizons was that it had not been. An aitempt was made to
advance a hand auger in two locations; one on the upper level, and one in a lower level. The one
in the upper level went to approximately 3.5’ in medium grained sand. Refusal appeared to be
on a gravelly layer. The one in the lower leve] went to approximately 1° in medium grained
sand, with refusal on an apparent gravelly layer.

Information obtained from the NHDES OneStop database indicates the depth to bedrock for
water supply wells in the vicinity ranges from 56 to 240°. This suggests the sand and gravel
deposits may be thick. The thickness of the aquifer is an important factor in its ability to
transmit applied water. A copy of the water well map annotated with depths to bedrock is
included as Appendix 4.

In Horizons opinion this area warranted further study if permission could be obtained from the
property owners. Soil conditions appear generally conducive to a rapid infiltration basin system
in the 80,000 gpd range, there is plenty of room, and apparent adequate material if filling is
necessary to obtain water table separation.

4.0 PHASE 4 - STUDY PARCEL C ALTERNATIVES

The District approached the owners of the gravel pit area concerning the construction of rapid
infiltration basins. The response was generally favorable toward working with the District, but
riot for rapid infiltration basins. Given current land use and topographic conditions this
suggested a drip irrigation system. The owner(s) found this acceptable.



At some point during these discussions the District identified one additional parcel for
consideration. This is a Town owned property on the opposite side of the Warner River across
from the WWTF. A drive by inspection by Horizons personnel indicated unsuitability based on
floodplain and wetness issues. Therefore, Horizons proceeded with a conceptual drip irrigation
system on Study Parcel C.

4.1  Conceptual Drip Irrigation System Design

Per the NHDES publication Land Treatment and Disposal of Reclaimed Wastewater: Guidance
for Groundwater Discharge Permitting, revised July 30, 2010, a drip irrigation system is
considered a Slow Rate system. In a drip itrigation system treated wastewater is applied to soil
slowly and uniformly under pressure using a network of narrow tubing placed below ground
level at shallow depth. The method is typically operable throughout the year.

Slow rate systems achieve treatment and disposal by slow rate application of primary or
secondary effluent onto moderately permeable cultivated or forested land. Typical soil
permeabilities are in the range of 0.2 to 2.0 inches per hour and are normally associated with
loamy soils. Application rates typically vary from 0.5 to 4.0 inches per week, including
precipitation. The following WWTF effluent requirements apply:

Minimum treatment required: primary with filtration;
BOD5: 30 mg/L;

T8S: <30 mg/L;

Nitrate: site specific;

Disinfection: not required; and

Turbidity: no limit set,

It is our understanding that the WWTF currently meets these requirements.

Per the NHDES publication referenced above the wastewater field application rate is calculated
by the formula:

2 day

A=

fr. it2
LwxNx (Em) p (43,5603—0_—5)

Where:
¢ A =field area, in acres
e Q="wastewater flow, in gallons per day

* dV =net loss or gain in stored water volume because of precipitation and/or evaporation,
in cubic feet per day

¢ Lw=design hydraulic loading rate, in inches per day
* N =number of days of operation, in days per year

Hydraulic loading rate is calculated on a site-specific basis using the water balance equation:

Lw=ET-P+ Wp




Where:
» Lw = wastewater hydraulic loading rate based on soil permeability, in depth per time
¢ ET = design evapotranspiration rate based on the estimated average evapotranspiration of
the crop, in depth per time
+ P =design precipitation rate based on total precipitation for the wettest year in the
previous 10-year design period, in depth per time
» Wp = design percolation rate as measured in the field, in depth per time

A copy of the calculations, along with the data sources and assumptions is included in Appendix
5. The calculation shows the required field size is approximately 1.9 acres.

Also included in Appendix 5 is a calculation done using a spreadsheet prepared by Geoflow,
Inc., a manufacturer/ designer of drip irrigation systems. This calculation also results in a field
size of 1.9 acres. Being conservative and assuming fine sand with a loading rate of 0.9 gal/sf/day
results in a field 2.5 acres in size.

These calculations are based on published precipitation and evapotranspiration data for this
region. The wildcard is the hydraulic properties of the site soil. To finalize a design the range in
soil percolation rates will need to be determine based on field tests.

Another consideration is the height of the groundwater mound that will grow under the field.
When liquid is applied to the ground surface it seeps into the ground. In order for the liquid to
flow away from the application area, a hydraulic gradient must be induced. This is done by the
water table mounding up under the field. The DES publication specifies that between one and
three feet of unsaturated soil must be present between the top of the groundwater mound and the
bottom of the drip tubes. The groundwater mounding is calculated using another computer
program. Required input includes hydraulic conductivity and the saturated thickness of the
aquifer. A detailed test boring program and field testing will be needed to determine soil types
and thicknesses, the depth to bedrock or other impervious layer, and hydraulic conductivity.

50 SUMMARY AND RECOMMENDATIONS

Horizons has completed a preliminary groundwater discharge feasibility investigation for the
Warner Village Water District. The majority of the study parcels were discounted for one or
more reasons including current use, current ownership, wetlands, floodplains, and slope.

Study Parcel C, a'sand and gravel pit located southeasterly of the WWTF, has potential for use as
a groundwater discharge site. Preliminary contact by the District indicates that the owner(s) are
amenable to a drip irrigation system. Our preliminary site walkover and sizing calculations
indicate this property has the potential to support a drip irrigation system capable of handling an
effluent flow of 100,000 gpd. The required disposal field size is approximately 2 to 2.5 acres.



APPENDIX 1
SITE LOCATION MAP AND AERIAL PHOTOGRAPH
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APPENDIX 2
LOCATION PLAN OF STUDY PARCELS



Warner Groundwater Discharge Feasibility
Parcel Location Plan

A, B, C, D = Parcel Designations



APPENDIX 3
PRELIMINARY SITE ASSESSMENT DOCUMENTATION
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Custom Soil Resource Report
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Custom Soil Resource Report
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Custom Soil Resourge Report

Map Unit Legend

Marr!mack and Balknap Countles, New Hampshlra {NHGBS)

MapUnitSymbol | MspUnitName | AcresinAOl | | PercentofAQ)

368 | Adams loamy sand, 3108 | 103.5 15.1%
percent slopes ‘ ; :

36C Au‘ams loamy sand 8 to 15
percent slopes

747 O 10.0%

36E  Adams foamy sand, 151060 20.9: 3.0%
' percenl slopes : : :

$104A Podunk fine sandy Ioam D to 3 i 29.4 4.3%
i percent slopes, frequently
flooded

1054 |Rumney fine sandy loarm, 010 3 ' 4.7 6.1%
percent slopes, frequently
flooded

1161 Tunbr:dge-Lyman Rock outcrop 7.5 1.1%
; complex, 8 to 15 percent
sIOpes

11610 Lyman-Tunbndge Rock ou{crop 38!
| complex, 15 to 35 percent :
s!opes

0.6"‘16. :

161K Lyman-Tunbndge Rock outcrop 10.4 1.5%
i complex, 35 to 60 percent
slopes

e

'1s0C - Adams-Lyman compiex, 8o 15 | 224 3.3%
: percent siapes !

21800 Adams—Lymancamplex 15t035§ 16.2 . 2.4%|
percent slopes :

3008 Udtpsammen{s ] lo 6 percent 19,2 2.8%:
i

! : slopes

;3790 lPeru fine sandy foam, 810 15 21.0i 3.1%:
: percent siopes very stony ;

 380C | Tunbridge-Lyman-Becket : ' 437 6.4%
complex, 8 ta 15 percent :
slopes, very stony I i

380D i Tunbridge-Lyman-Becket +09.0 15.9% ;
. complex, 15 to 25 percent ;

slnpes \rery stony : : :

1394A - Chocorua mucky peat, 0 fo 1 : 47 0.7%
. percent s[opes E- :

;4064 Medomak mucky SIit ioam 0 102 36.4 5.3% -
. percent slopes, frequently :
flooded

5598 Skerry fine sandy Ioam 3t08 : 38.5: 5.6% !
peroent s!opes very stony .

 550C “Skerry fine sandy loam, & fo 15 - N 57.2 8.3%
: peroent slopes very stony i :

15500 | skemy fine sandy foam, 15 to 25 9.3/ 1.3%:
i . percent slopes, very stony 1 :

10




Cusiom Soil Resource Report

Merrimack and Balknap. Counties, New Hampstire {NHE09)

Map Unit Symbol Map Unit Name AcrésinAOl- . | Percentof AOI
6478 : Pillsbury fine sandy loam, 0 to 8 14.4 | 2.1%
. percent slopes, very stony
16898 | Adams-Urban land complex, 0 to 8 0.4%
i I 8 percent slopes
;Totais for Area of Interest ! £86.8 i 100.0%

Map Unit Descriptions

The map units delineated on the detaited soil maps in a soil survey reprasent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of sail or miscellanecus areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties ofthe soils. Onthe landscape,
nowever, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limiis defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes, Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavicral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some smail areas of strongly contrasting soils or miscellanecus areas are identified
by a special symbot on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
abserved, and conseguently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minct components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, howaver, onsite investigation is needed to
define and locate the sofls and miscellangous areas,

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives imporiant scil properties
and quatities.

11




Custom Sail Resource Report

Merrimack and Belknap Counties, New Hampshire

36B—Adams loamy sand, 3 to 8 percent siopes

Map Unit Setting
National map unif symbof: Gdk8
Elevation: 250 to 2,940 feet
Mean annual precipitation: 40 to 50 inches
Mean annuaf air femperature: 37 to 46 degrees F
Frost-free period: 90 to 135 days
Farmmland classification: Farmland of local importance

Map Unit Composition
Adams and similar soils: 8C percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapuit,

Description of Adams

Setting
Landform; QOutwash terraces
Down-slope shape: Linear
Across-slopa shape: Linear
Parent material: Sandy outwash derived mainly from granite, gneiss and schist

Typical profile
Oe - O to 1 inches: slightly decomposed plant material
H1 - 116 5inches: loamy sand
H2 - 5fo 17 inches: loamy sand
H3- 17 to 31 inches: sand
H4 - 31 to 65 inches: sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Low
Capacily of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 infhr)
Depnth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irigated): None specified
Land capability classification (nonirrigated); 3s
Hydrologic Soif Group: A
Hydric soil rating: No

Minor Components

Colton
Percent of map unit: 8 percent
Landform: Terraces
Down-sfope shape: Linear
" Across-slope shape: Linear

13




Custom Seil Resource Report

Hydric soif rating: No

Champlain
Percent of map unil: & percent
Landiorm: Terraces
Down-sfope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Croghan
Percent of map unit: 5 percent
Landform: Terraces
Down-slope shape: Linear
Across-siope shape: Linear
Hydric soil rating: No

Groveton
Percent of map unit: 2 percent
Landform: Terraces
Down-slope shape: Linear
Across-siope shape: Linear
Hydric soif rating: No

36C—Adams loamy sand, 8 to 15 percent slopes

Map Unit Setling
National map unit symbol: 9dk9
Efevation: 250 to 2,940 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 37 to 46 degrees F
Frost-free period: 90 to 135 days
Farmiand classificafion: Farmland of local importance

Map Unit Composition
Adams and similar soils: 80 percent
Minor components: 20 percent

Estimates ara based on observations, descriptions, and transects of the mapunit

Description of Adams

Setting
Landform: Outwash ferraces
Down-slope shape: Lihear
Across-siope shape: Linear

Parent materal: Sandy outwash derived mainly from granite, gneiss and schist

Typical profile

Oe - 0o 1 inches: slightly decomposed plant material

Ht - 1to 5 inches: loamy sand
HZ2 - 5 to 17 inches: loamy sand
H3 - 17 to 31 inches: sand

14




Custom Soil Resource Report

H4 - 31 fo 65 inches: sand

Properties and qualities
Siope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the mast limiting layer to transmit water (Ksat): High {1.98 {0 5,85 in/hr)
Depth to water fable: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Availabie water storage in profile: Low (about 4.5 inches)

interpretive groups
Land capability classification (inigated): None specified
Land capabilily classification (nonirrigated): 4e
Hydroiogic Soil Group: A
Hydric soil rating: No

Minor Components

Colton
Percent of map unit; 10 percent
Landform: Terraces
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Champiain
Percent of map upit: 5 percent
Landform: Terraces
Down-slope shape: Linear
Across-siope shape: Linear
Hydric soif rating: No

Croghan
Percent of map unit: 3 percent
Landform: Terraces
Dowrn-siope shape: Linear
Across-slope shape: Linear
Hydric soif rating: No

Groveton
Percent of map unit: 2 percent
Landform: Terraces
Down-siope shape: Linear
Across-slope shape: Linear
Hydric soif rating: No

15




Custom Soil Resource Report

380C—Tunbridge-Lyman-Becket complex, 8 to 15 percent slopes, very
stony

Map Unit Setting
National map unit symbol. 9dkd
Elevation: 200 to 2,940 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 37 to 46 degrees F
Frost-free period: 80 to 135 days
Farmland classification: Farmland of local importance

Map Unit Composition
Tunbridge and similar soils; 35 percent
Lyman and similar soifs: 20 percent
Becket and similar soifs: 20 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Tunbridge

Setting
Landform: Hillslopes
Down-slope shape: Linear
Across-slope shape: Linear
FParent material: Till

Typicat profile
Qe - G to 1 inches: slightly decomposed plant material
H1 - 110 4 inches: fine sandy loam
H2 - 4 to 21 inches; fine sandy loam
H3 - 21 to 33 inches. cobbly fine sandy leam
H4 - 33 to 37 inches: bedrock

Properties and gualities
Sfope: 8 to 15 percent
Percent of area covered with surface fragments: 1.8 percent
Depth fo restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: High
Capacily of the most limiting layer to transmit wafer (Ksat): Low to high (0.01 to 5.85
infhr)
Depth to water table: Maore than 80 inches
Fregquency of flooding: None
Fregquency of ponding: None
Avaifable water storage in profie: Low (about 5.2 inches)

interpretive groups
Land capability classification {irigated): None specified
Land capability classification (nonirrigated). 8s
Hydrolagic Soif Group: B

3g



Custom Scil Resource Report

Hydric soil rating: No

Description of Lyman

Setting
Landform: Millslopes
Down-slope shape: linear
Across-slope shape: Linear
Parent material: Till

Typical profile
Qe - 0 to 2 inches: slightly decomposed plant material
H1 -2 to 6 inches: very fine sandy loam
H2 - 6 to 13 inches: fine sandy loam
H3- 13 1to 17 inches: bedrack

Properties and qualities
Siope: 810 15 percent
Percent of area covered with surface fragments: 1.6 percent
Depth lo restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Somewhat excessively drained
Runoff class: Very high
Capacity of the most fimifing layer to transmit water (Ksat): Low to high {0.01 to 5.95
in/hr)
Depth fo water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profite: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irigated): None specified
Land capability classification (nonirrigated): 6s
Hydralagic. Soif Group: D
Hydric soif rating: Na

Description of Becket

Setting
tandform: Hills
Down-slope shape: Linear
Acrass-slope shape: Linear
Parent material: Basal meH-out till derived from granite, gneiss, or schist

Typical profile
Qi - 0 fo 1 inches: slightly decomposed plant material
HT - 1 to 4 inches: fine sandy loam
H2 - 4 fo 24 inches: sandy foam
H3 - 24 fo 65 inches: loamy sand

Properties and qualities
Slope: 8 to 15 percent
Percent of area covered with surface fragments: 1.6 percent
Depth fo restrictive feature: 20 to 36 inches to densic material
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high {0.06 to 0.60 in/hr)
Depth to water table: About 16 to 34 inches

40




Custom Soil Resource Report

Frequency of flooding: Nonhe
Frequency of ponding: None
Avaifable waler storage in profile: Low (about 3.2 inches)

Interpretive groups
Land capabiiity classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group. CID
Hydric soil rating: No

Minor Components

Monadnock
Percent of map unit: 4 percent
Landform: Hillslopes
Down-slope shape: Linear
Across-siope shape: Linear
Hydric soif rating: No

Skerry
Percent of map unit: 4 percent
Landform: Hillslopes
Down-siope shape: Linear
Across-slope shape: Linear
Hydric soif rating. No

Rock cutcrop
Percent of map unit: 4 percent
Hydric soll rating: Unranked

Marlow
Percent of map unit: 4 percent
Landform: Drumling
Down-siope shape: Linear
Across-siope shape. Linear
Hydric soil rating: No

Searsport
Pearcent of map unit: 3 percent
Landform: Outwash terraces
Down-siope shape: Congave
Across-slope shapse: Concave
Hydric soil rating: Yes

Moosilauke
Percent of map unif: 3 percent
Landform: Ground moraines
Down-slope shape: Linear
Across-siope shape: Convex
Hydric soif rating: Yes

Millsite
Percent of map unit; 1 percent
Landform: Hillslopes
Down-slope shape: Linear
Across-slope shape: Linear
Hydric solf rating: No
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Custom Soil Resource Report

Woodstock
Percent of map unit: 1 percent
Landform: — efror in exists on —
Landform position (three-dimensionaf): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Hyvdric soif rating: No

Henniker
Percent of map unit: 1 percent
Landform: Hills
Down-slope shape: Linear
Across-siope shape: |inear
Hydric soil rating: No

380D—Tunbridge-L.yman-Becket complex, 15 to 25 percent slopes, very
stony

Map Unit Setting
Naticnal map unit symbof: 9dkf
Elevation: 200 to 2,940 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 37 to 46 degrees F
Frost-free period: 90 to 135 days
Farmiand classification: Farmland of local importance

Map Unit Composition
Tunbridge and similar soifs: 35 percent
Becket and simifar soifs; 20 percent
Lyman and similar soils: 20 percent
Minor components. 25 percent
Estimates are based on observations, descriptions, and fransects of the mapunit.

Description of Tunbridge

Setting
Landform: Hillslopes
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Till

Typical profile
Oe - 0to 1 inches: slightly decompaosed plant material
H1T - 1 to 4 inches: fine sandy loam
H2 - 4 to 21 inches: fine sandy loam
H3- 21 o 33 inches: cobbly fine sandy loam
H4 - 33 to 37 inches: bedrock
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Custorn Soil Resource Report

Properties and qualities
Slope: 15 to 25 percent
Percent of area covered with surface fragments: 1.6 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Matural drainage class; Well drained
Runoff class: High
Capacity of the most limiting layer to transmif water {Ksatf): Low to high {0.01ta 5.95
infhr)
Depth to water fable: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available waler storage in profife: Low {about 5.2 inches)

Interpretive groups
Land capability classification (irrigated): Noene specified
Land capability classification (nonirrigated); Bs
Hydrologic Soit Group: B
Hydric solf rating: No

Description of Becket

Setting
Landform: Hills
Down-slope shape: Linear
Across-siope shape: Linear
Parent material: Basal melt-out {ill derived from granite, gneiss, or schist

Typical profile
Qi - 0 to T inches: slightly decomposed plant material
H1 - 1to 4 inches: fine sandy loam
HZ2 - 4 to 24 inches: sandy loam
H3 - 24 to 85 inches: lcamy sand

Properties and qualities
Slope: 15 to 25 percent
Percent of area covered with surface fragments: 1.6 percent
Depth to restrictive feature: 20 to 36 inches to densic material
Natural drainage class: Well drained
Runoff class: High
Capacity of the most iimiting layer fo transmit water {Ksaf): Moderately low to
moderately high {0.06 to 0.80 in/hr)
Depth to water table: About 18 to 34 inches
Frequency of flooding: None
Frequency of ponding: None
Available waler storage in profile: Low (about 3.2 inches)

Interpretive groups
Land capability classification (irrigated}: None specified
Land capability classification (nonirrigated). 6s
Hydrolagic Soif Group: CID
Hydric soif rating: No

Description of Lyman

Setting
Landform: Hillslopes
Down-sfope shape: Linear
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Custom Soil Resource Report

Across-slope shape: Linear
Parent material: Till

Typical profile
Oe - 0 to 2 inches: slightly decomposed plant material
H1 - 2 to 6 inches: very fine sandy loam
H2 - 6 to 13 inches: fing sandy loam
H3 - 13 to 17 inches: bedrock

Properties and qualities
Slope: 1510 25 percent
Percent of area covered with surface fragments: 1.8 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Somewhat excessively drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Low to high {0.01 t0 5.95
infhr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profife: Low (about 3.1 inches)

Interpretive groups.
Land capability classification (irmigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soff Group: D
Hydric soif rating: No

Minor Components

Skerry
Percent of map unit. 4 percent
Landform: Hillslopes
Down-slope shape: Linear
Across-slope shapa: Linear
Rydric soil rating: No

Marlow
Percent of map unit: 4 percent
Landform: Drumlins
Down-sfope shape: Linear
Across-slope shape: Linear
Hydric scit rating: No

Monadnock
Percent of map unit: 4 percent
Landform: Hillslopes
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rafing: No

Rock outcrop
Percent of map unit: 4 percent
Hydric soif rafing: Unranked

Moosilauke
Percent of map unit: 3 percent
Landform: Ground moraines
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Map Unit Description: Udipsammenis, 0 to € percent sfopes—Merrimack and Belknap
Counties, New Hampshire

Merrimack and Belknap Counties, New Hampshire

300B—Udipsamments, 0 to 6 percent slopes

Map Unit Setting
National map unit symbol: 23913
Elevation: 200 to 2,840 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 37 to 55 degrees F
Frost-free pericd: 90 to 200 days
Farmiand classification: Not prime farmland

Map Unit Composition
Udipsamments and simifar soils: 80 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Udipsamments

Setting
Landform: Terraces
Parent material: Outwash

Typical profite
H1-0to 1inches: loamy sand
H2 - 1 to 65 inches: gravelly sand

Properties and qualities
Slope: 0to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Capacity of the most iimiting layer to transmit water (Ksat): High to
very high (6.00 to 20.00 in/hr)
Depth to water tabile: Maore than 80 inches
Frequency of fooding: None
Frequency of ponding: Nane
Available water sforage in profile: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irgated). None specified
Land capabilify classification (nonirrigated): 8s
Hydrologic Soil Group. A
Hydric soil rating: No

Mincer Components

Adams
Percent of map unit: 3 percent
Landform: Outwash terraces
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soif rating: No

Natural Resources Web Soil Survey tHef2017
Canservation Service National Coopetative Soil Survey Page Tof2



Map Unit Description: Udipsamments, 0 to & percent siopes—Merrimack and Belknap

Counties, New Hampshire

Champlain
Percent of map unit: 2 percent
Landform: Terraces
Down-slope shape: Linear
Across-slope shape: Linear
Hydrie soil rating: No

Windsor
Percent of map unit; 2 percent
Landform; Terraces
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soif rating: No

Hinckley
Percent of map unit: 1 percent
Landform: Terraces
Down-slope shape: Linear
Across-slope shape: linear
Hydric soif rating: No

Colton
Percent of map unit: 1 percent
Landform: Terraces
Dlown-siope shape: Linear
Across-siope shape: Linear
Hydric soif rating: No

Boscawen
Percent of map unit: 1 percent
Landform: Terraces
Down-sfope shape: Linear
Across-sfope shape: Linear
Hydric soif rating: No

Data Source Information

Soit Survey Area:  Merrimack and Belknap Counties, New Hampshire
Survey Area Data: Version 21, Sep 15, 2016

usha  Natural Resources
. Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11612017
Fage 2of2
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Warner Village Water District
Groundwater Discharge Feasibility

Map 10, Lot 44
Stephen LaBonte

103 Joppa Road West
Warner, NH 03278

Study Owner(s) Identified
Parcel Impediments
A Map 10, Lot 38 FEMA Regulatory Floodplain
Town of Warner Town Park
Map 10, Lot 31
Jack Solomon Slope
12 Norfolk Road
Litchfietd, CT 06759
Map 10, Lot 35
Jack Sclomon Slope
22 Loud Lane Probable bedrock 20" — 40”
Warner, NH 03278
Map 10, Lot 36
Brian Bush Slope
1072 Highland Drive Probable bedrock 20" - 40”
Epsom, NH 03234
B
Map 10, Lot 37
Mark Hoar Slope
29 Province Road Probable bedrock 20” — 40"
Concord, NH 03303
Map 10, Lot 48
Alfred & Gail Hanson Slope
P.O. Box 253
Warner, NH 03278
Map 10, Lot 48
Victor Kumin Trust Slope
46 Harriman Lane Conservation Land
Warner, NH 03278 Probable bedrock 20" — 40"
Map 10, Lot 43
Stephen & Katherine Rumsis
36A Hastings Street
West Roxbury, MA 02132
C




Map 10, Lot 54

Edward Ordway

170 Parade Ground Cemetery Road
Warner, NH 03278

Map 10, Lot 54-1

Anne Goff

140 Parade Ground Cemetery Road
Warner, NH 03278

Map 10, Lot 54-3

Peter Wyman

P.O. Box 332

Warner, NH 03278
D Map 10, Lot 34 On NWI Map

State of New Hampshire FEMA Regulatory Fioodplain
Summary:

Study areas A and D have to be excluded based on the presence of delineated wetland
areas and/or are in the FEMA Regulatory Floodplain.

The best area for further investigation is study area C, specifically lots 54, 54-1, and 54-
3.

The second best area for further investigation is study area B.




APPENDIX 4
ANNOTATED WATER WELL MAP



Nearby Water Supply Wells
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APPENDIX 5
CONCEPTUAL GROUNDWATER DISCHARGE FIELD
SIZING CALCULATIONS



NOAA Precipitation Data {in)
Station: Bradiord

i Near. o dansik] o Feb ol Mar: 2 Y TR R R R I :J.Beip Qct- L Nov o BoDeg -] ke
2007 284 1.86 2.85 B8.67 3.56 3.58 360 2]; 3.32 5.85 383 5.33 4824
2008 253 955 6.04 4,58 0.74 £.66 512 448 6,56 3.29 4,93 6.50 60,98
2008 3359 2.24 2.B87 4.04 3.91 5.08 8.48 6.23 1.51 7.45 3.81 5.32 5413
2010 2.80 528 8.1¢ 253 2.23 1z 4.67 2.45 248 263 3.39 413 50,92
2011 2.63 346 5.24 4,88 4,63 6.23 2.78 10.4¢ £.83 6.24 a2 443 B2.02
2012 3.54 0.69 2.00 2.54 591 4,47 372 2.28 5.57 6.65 0.37 5.46 43.20.
2013 2.1¢ 3568 1.89 2.84 4 58 9.85 6.45 3.2 3.58 0.80 3.80 368 46.681
2014 3.58 4,08 411 357 4.59 5,14 8.82 5.46 1.8 7.64 .23 818 57.49
2015 3186 272 1.23 2.587 0.64 €.23 289 3406 505 521 2.83 477 40.51
2016 1.76 4.58 385 1.75 2.5% 23 3.566 2.99 1.75 4 88 ‘2.35 4,12 36.59
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Job Description: | Warner Village Water District

Field Flow

Contact:

Prepared by: B. Cox

Date: 25-Apr-13

Please fill in the shaded areas and drop down menus:

This spreadsheet serves as a guide, and is not a complete hydraulic design.

|Worksheet 1- Field Flow

Total field
Total Quantity of effluent to be disposed per day 100,000 |gallons / day
Hydraulic loading rate 1.2|gallons / sq.ft. / day
Minimum Dispersal Field Area 83,333 [square ft.
Total Dispersal Field Area 83,333 |square ft.

Flow per zone

Number of Zones 4|zone(s)
Dispersal area per zone 20,833 |square fi.
Choose line spacing between WASTEFLOW lines 2|ft
Choose emitter spacing between WASTEFLOW emitters 2|ft
Total linear fi per zone (minimum required) 10,417 |ft. per zone
Total number of emitters per zone 5,208 |emitters per zone
Select Wasteflow dripline (16mm) Wasteflow Classic|dripline
Pressure at the beginning of the dripfield 20|psi
Feet of Head at the beginning of the dripfield 46.2]ft.
What is the flow rate per emitter in gph? 1.16|gph
Dose flow per zone 100.69 |gpm

Geoflow, Inc. Wasteflow Design Spreadsheet V.2003H

211372017



